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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions of claims in the application: 
Listing of claims; 

1. (Currently Amended) An aryl- or heteroaryl-substituted piperazinylcarbonyl compound of 
the general formula (1), 



R2 

(CH 2 )n^N^ R4 



where the subscituents have the following meaning: 

Rl: fluoren-9-one, isoxazole, cinnoline, isothiazole, isoquinoline, 9H-fluorene, 9H-xanthene 
and lH-pyra20le, 

where the bonding can rake place via any desired and possible ring member of the heteroaryl or 
aryl radical and the aromatics and heteroaromatics can be mono- or polysubstituted or 
unsubstituted, 

R2: O, S; 

R3: represents one or up to 16 substituents selected from the group: H, unsubstituted or 
substituted alkyl, halogen, COOH, CONH 2 , 

where the substituents can be arranged vicinally or geminally on the heterocycle; 



R4: unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted 
substituted alkylaryl, unsubstituted or substituted alkylhetaryl; 



or 



mr»: 0-3; 
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n: 1: 

or a physiologically tolerable salt, solvate or hydrate thereof. 

2. (Original) An aryl- or heteroaxylcarbonylpiperazine compound of the general formula (1) as 
claimed in claim 1, in which 

"halogen" comprises the halogen atoms fluorine, chlorine, bromine and iodine, 



"metal" comprises metaJ ions such as sodium, potassium, lithium, magnesium, calcium, zinc and 
manganese ions, 

"alky!" comprises acyclic saturated or unsaturated hydrocarbon radicals, having 1 to 20 C atoms, 
which can be branched or straight-chain and unsubstituted or mono- or polysubstituted, alkenyls 
having at least one C-C double bond and alkynyls at least one C-C triple bond, 

"cycloalkyl" comprises cyclic hydrocarbons having 3-12 carbon atoms, which can be saturated 
or unsaturated, unsubstituted or substituted, whose binding to the compounds of the general 
formula (1) can take place via any desired and possible ring member of the cycloalkyl radical 
and the cycloalkyl radical can also be part of a bi- or polycyclic system, 

"heterocyclyl" stands for a 3-, 4-, 5-, 6-, 7- or 8-membercd cyclic organic radical, which is 
unsubstituted or mono- or polysubstituted, saturated or unsaturated, but not aromatic, which 
contains at least 1, optionally 2, 3, 4 or 5 heteroatoms, preferably nitrogen, oxygen and sulfur, 
where the heteroatoms are identical or different and whose bonding to the compounds of the 
general formula (1) can take place via any desired and possible ring member of the heterocyclyl 
radical, where the heterocycle can also be part of a bi- or polycyclic system, 

"aryl" denotes aromatic hydrocarbons, which are unsubstituted or mono- or polysubstituted, inter 
aha phenyls, naphthyls and anthracenyls, whose radicals can also be fused to further saturated, 
(partially) unsaturated or aromatic ring systems and whose bonding to the compounds of the 
general formula (1) can take place via any desired and possible ring member of the aryl radical, 

"heteroaryl" stands for a 5~, 6- or 7-membered cyclic aromatic radical, which is unsubstituted or 
mono- or polysubstituted, identically or differently, which contains at least 1, optionally also 2, 
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3, 4 or 5 heteroatoms, preferably nitrogen, oxygen and sulfur, where the heteroatoms are 
identical or different and whose bonding to the compounds of the general formula (1) can take 
place via any desired and possible ring member of the heteroaryl radical, where the heterocycle 
can also be pan of a bi- or polycyclic system, 

"alkylcycloalkyl", "alkylheterocyclyl", "alkylaryl" or "alkylheteroaryl" have the meanings 
defined for alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl and the cycloalkyl, heterocyclyl, 
aryl or heteroaryl radical is bonded to the compounds of the general formula (1) via a Cl-8 - 
alkyl group. 

"substituted" in connection with "alkyl", "alkenyl" and "alkynyl" can denote the substitution of 
hydrogen radical by F, CI, Br, I, CN, NH 2 , NH-alkyl, NH-cycloalkyl. NH-aryl, NH-heteroaryl, 
NH-alkylaryl, NH-alkylheteroaryl, NH-heterocyclyl, NH-alkyl-OH, NCalkylfc, N(alkylaryl) 2 , 
NCalkylheteroaryDz, N(heterocyclyl) 2 , N(alkyl-OH) 2 , NO, N0 2 , SH, S-alkyl, S-cycJoalkyl, S- 
aryl, S-heteroaryl, S-alkylaryl, S-alkylheteroaryl, S-heterocyclyl, S-alkyl-OH, S-alkyl-SH, S- 
alkyl, S-S-cycloalkyl, S-S-aryl, S-S-heteroaryl, S-S-alkylaryl, S-S-alkylheteroaryl, S-S- 
heterocyclyl, SS-alkyl-OH, S-S-alkyl-SH, S~S-aIkyl-C(0)-NH-heterocyclyl. OH. O-alkyl, O- 
cycloalkyl, O-alkylcycloalkyl, O-aryl, O-heteroaryl, O-alkylaryl, O-alkylheteroaryl. O- 
heterocyclyl, O-alkylheterocyclyl, O-alkyl-OH, O-alkyl-O-alkyl, O-S0 2 -N(alkyI) 2 , 0-SOa-OH, 
0-SO 2 -O-alkyI, 0-$0 2 -0-cycloalkyl, 0-SO 2 -O-heterocycloalkyl, 0-S0 2 -0-alkylcycloalkyl, O- 
S0 2 -0-alkylheterocycloalkyl, 0-SO 2 -0-aryl, 0-S0 2 -0-heteroaryl, 0-S0 2 -0-aIkylaryl. 0-S0 2 - 
O-alkylheteroaryl, 0-S0 2 -alkyl, 0-S0 2 -cycloaIkyl, O-SOj-heterocycIoalkyl, 0-S0 2 - 
alkylcycloalkyl, 0-S0 2 -alkylhcterocycloaJkyl, O-SOr-aryl, 0-S0 2 -heteroaryl, 0-S0 2 -alkylaryl, 
O-SCb-alkylheteroaryl, 0-C(0)-alkyl, 0-C(0)-cycloalkyl, 0-C(0)-heterocycloalkyl, O-C(O)- 
alkylcycloalkyl, 0-C(0)-alkylheterocycIoalkyl, 0-C(0)-aryl. 0-C(0)-heteroaryl, 0-C(O)- 
alkylaryl, 0-C(0)-alkylheieroaryl, 0-C(0)0-alky], 0-C(0)0-cycloalkyJ, 0-C(0)0- 
heterocycloalkyl, 0-C{0)0-aJkyIcycloalkyl, 0-C(0)0-alkyIheterocycloaJkyl, O-C(O)0-aryl, O- 
C(0)0-fieteroary|, O~C(0)0-alkylaryl, O-C(0)0-alkylheteroaryl. 0-C(0)NH-a]ky], 0-C(0)NH- 
cycloalkyl, 0-C(0)NH-heterocycloalkyJ, 0-C(0)NH-alkylcycloaIkyl, 0-C(0)NH- 
alkylheterocycloalkyl, 0-C(0)NR-aryl, 0-C(O)NH-heteroaryl, 0-C(0)NH-alkylaryl, O- 
C(0)NH-alkylheteroaryl, 0-C(0)N(alkyl) 2 , 0-C(0)N(cycloaJkyl) 2 , O-C^Nflieterocycloalkyl)* 
O-CCOJNfalkylcycloalkyl^. 0-C(0)N(alkylheterocycloalkyl) 2 . 0-C(0)N(aryl) 2 , O- 
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C(0)N(heteroaryl) 2 , 0-C(0)N(alkylaryl>>, 0-C(0)N(alkylheieroaryl) 2 , 0-P(0)(OH),, 0-P(0)(0- 
metal) 2 , 0-P(0)(0-a!kyl) 2 , O-PCOXO-cycloalkyl^, 0-P(0)(0-aryl) 2 , 0-P(0)(0-heteroary]) 2j O- 
P(0)(0-alkylary|) 2 , 0-P(0)(0-alkyIheteroaryI) 2 ,0-P(0)(N-alky]) 2 (N-alkyl) 2> 0-P(0)(N- 
cycloalkyl) 2 (N-cycloalkyJ) 2 ,0-P(0)(N.heterocycIoalkyl) 2 (N^heterocycloaJkyl) 2 ,0-P(0)(N- 
aryI) 2 (N-aryl) 2 , 0-P(0)(N-heieroaryl) 3 (N-heteroaryI) 2 , O-PtOXN-alkylarylfeCN-alkylarylfc, O- 
P(0)(N-alkylhereroaryI) 2 (N-aIkylheteroary|) 2 , CHO, C(0>aJky|. C(S)-alkyl, C(0>aryl, C(S)- 
aryl, C(0>a!kylary|, C(S)-aIkyIary|, C(0)-heterocyclyl F C(0)-heteroaryl, C(0)-alkylheteroaryl, 
C(S)-heterocyc!yl, C0 2 H, C0 2 -aIkyl, C0 2 -cyclyl, C0 2 -heterocycIy], C0 2 -aryl, C0 2 -heteroaryl, 
C0 2 -alkylaryl, C(0>NH 2 , C(0)NH-aIkyI, C(0)NH-aryl, C(0)NH-heterocyclyl, C(0)NH- 
alkylheterocyclyl, C(0)N(a]ky])2, C(0)N(alkylaryl) 2l C(0)N(alkylheteroaryl)2, 
C(0)N(heterocycIyl) 2 , SO-alkyl, S0 2 -alkyl, SO^aryl, S0 2 -alkylary], SOa-heteroaryl, S0 2 - 
alkylheteroaryl, S0 2 NH 2 , S0 3 M, CF 3 , CHO, CHS, alkyl, cycloalkyl, aryl, alkylaryl, heteroaryl. 
alkylheterocyclyl and/or heterocyclyl, where in the case of polysubstituted radicals these can be 
polysubstituted either on different or on identical atoms and the polysubstitution can take place 
with the same or different substituents, 

"substituted" in connection with aryl, heterocyclyl, heteroaryl, alkylaryl and cycloalkyl can mean 
the substitution of one or more hydrogen atoms of the ring system by F, CI, Br, I, CN, NH 2 , NH- 
alky], NH-aryl, NH^heteroaryl, NH-alkylaryl, NH-alkylheteroaryl. NH-heterocyclyl, NH-alkyl- 
OH, N(alky|) 2 , NC(0)alkyJ, N(alkylaryl) 2 , N(alkylheteioaryl) 2 , NOieterocyclyl),, N(aIkyl-OH) 2 , 
NO, N0 2 , SH, S-alkyl, S-aryl, S-heteroaryl, S-alkylaryl, S-alkylheteroaryl, S-heterocyclyl, S- 
alkyl-OH, S-alkyl-SH, OH, O-alkyl, O-cycloalkyl, O-alkylcycloalkyl, O-aiyl, O-heteroaiyl, O- 
alkylaryl, O-alkylheieroaryl, O-heterocycIyl, O-alkyl heterocyclyl, O-alkyl-OH, O-alkyl-O-alkyl. 
0-S0 2 -N(alkyl) 2 , 0-SO 2 -0H. O-S0 2 -O-alkyI, 0-S0 2 -0-cycIoalkyl, 0-S0 2 -0-heterocycloaJkyl, 
0-S0 2 -0-aJkylcycloalkyI, 0-S0 2 -0-alkylheterocycloalkyl, 0-SO 2 -O-aryl, O-SOz-O-heteroaryl, 
0-S0 2 -0-alkylaryl, 0-S0 2 -O-alkylheteroaryl, O-SCb-alkyl. O-SOj-cycloalkyl, O-SO,- 
heterocycloalkyl, 0-S0 2 -alkyIcycloalkyl,0-S0 2 -alkylheterocycloalkyl, O^S0 2 -aryl, O-SO,- 
heteroaryl, 0-S0 2 -alkylaryl, 0-S0 2 -alkylheteroaryl, 0-C(0)-alkyl, 0-C(0)-cycloalkyl, O-C(O)- 
heterocycloalkyl, 0-C(0)-alkylcycloalkyl, O-C(O)-alkylheter0cycloalkyl, 0-C(0)-aryl, O-C(O)- 
heteroaryl, O-C(O)-alkylary), 0-C(0)-alkylheteroaryl, 0-C(0)0-alkyl, 0-C(0)0-cycIoalkyl. O- 
C(0)0-heierocycloalkyl, 0-C(0)0-alkylcycloalkyl, 0-C(0)0-alkylheterocycloalkyl, 0-C(0)0- 
aryl, 0-C(0)0-heteroaryl. 0-C(O)0-alkylaryl, 0~C(0)0-alkylheteroaryl, 0-C(0)NH-alkyl. O- 
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C(0)NH-cycloalkyl, 0-C(0)NH-heterocycloalkyl. 0-C(0)NH-aIky]cycJoaIky], 0-C(0)NH- 
alkylheterocycloalkyl, 0-C(0)NH-aryl, aC(0)NH-heteroaryl, 0-C(0)NH-alkyIaryI, O- 
C(0)NH-alkylheteroaryl, O-C(0)N(alkyl) 2 . 0-C(0)N(cycloalkyl) 2 , 0-C(0)N(heterocy C ]oa]kyl) 3 . 
0-C(0)N(a!ky]cycIoalkyl) 2 , 0-C(0)N(alky]heierocycloalkyl) 2 , 0-C(0)N(aryl) 2 , 0- 
C(0)N(heteroaryl)>, 0-C(0)N(alkyIaryl) 2 , 0-C(0)N(aJkylheteroaryJ) 2 , 0-P(0)(OH) 2 , 0-P(0)(0- 
metal) 2 , 0-P(0)(0-alkyl) 2 , 0-P(0)(0-cycloalkyI) 2 , O.P(0)(0.aryl) 2 , O-P(O)(0-hete"roaryl) 2 , O- 
P(0)(0-aJkylaryl) 2 ,0-P(0)(0-alkyIheteroaiyI) 2 ,0-P(0)(N-alkyI) 2 (N-aIky]) 2t O-P(0)(N- 
cyc]oalkyl) 2 (N^ycloa]kyIh,0-P(0)(N-heterocycloa]ky]) 2 (N.het ero cycIoa]kyIh,0-P(0)(N^ 
aryl) 2 (N-aryl) 2 , 0-P(0)(N-heteroaiyl) 2 (N-heteroaiyl) 2 , 0-P(0)(N-aIky]ary]) 2 (N-alkyIary]) 2> O- 
P(0)(N-alkylheterc,aryl) 2 (N-alkylhcteroaryl) 2 , CHO, C(0)-alkyl, C(S)-aJkyl, C(0)-ary|, C(S)- 
aryl, C(0)-alky)aryl, C(S)-alkylaryl, C(0)-heterocyclyl, C(S)-hetcrocyclyl, C0 2 H, C0 2 -alkyl, 
C0 2 -alkylary!, C(0)-NH 2 , C(0)NH-alkyl, C(0)NH-aryl, C(0)NH-heterocyclyl, C(0)N(alky|') 2 , 
C(0)N(alkyIaryl) 2 . C(0)N(alkylh e teroaryl) 2 , C(0)N(heterocyclyl)2, SO-alkyl, S0 2 -alkyl, SO,- 
aryl, SOs-alkylaryl, S0 2 -heteroaryl. SO 2 -alkylhcter 0 aryl, SOzNH,, S0 3 H, CF 3 , CHO, CHS, 
alkyl, cycloalkyl, aryl, alkylaryl, heteroaryl, aJkylheterocyclyl and/or heterocyclyl, where the 
substituents are identical or different and can occur in any desired and possible position of the 
aryl, heterocyclyl, heteroaryl, alkylaryl and cycloalkyl radical and where polysubsututed radicals 
can be polysubstituted with the same or with different substituents, either on different or on 
identical atoms. 

3. (Previously Presented) An aryl- or heteroarylcarbonylpiperazine compound of the general 
formula ( I) as claimed in claim 1, wherein the alkyl radical can be methyl, ethyl, n-propyl. 2- 
propyl, n-butyl, sec.-butyl. tert.-bucyl, n-pemyj, iso-pentyl, neo-pentyl, n-hexyl, 2-hexyl. n-octyl, 
ethylenyl (vinyl), ethynyl. propenyl (-CH 2 CH=CH 2 ; -CH-CH-C^, -C(=CH,)- CH 3 ). propynyl (- 
CH 2 -OCH, -OC-CHj), butenyl, butynyl, penteny], pentynyl, hexenyl, hexynyl, octenyl and 
octynyl. 

4. (Previously Presented) An aryl- or heteroarylcarbonylpiperazine compound of the general 
formula (1) as claimed in claim 2, wherein the heterocyclyl radical can be tetrahydrofuryl, 
tetrahydropyranyl, pyrrolidinyl, piperidinyl, piperazinyl and morpholinyl. 
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5. (Previously Presented) An aryl- or heteroarylcarbonylpiperazine compound of the general 
formula (I) as claimed in claim I, wherein the heteroaryl radical can be pyrrolyl, furyl, thienyl. 
thiazolyl, triazolyl, tetrazolyl, oxazolyl, isothiazolyl, isoxazolyl, pyrazolyl, imidazoly], pyridinyl, 
pyrimidinyl, pyrazinyl. triazinyl, benzothiazolyl, indolyl, indolizinyl, quinolinyl, isoquinolinyl, 
cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, carbazolyl, phenazinyl. phenothiazinyl, 
purinyl, acridinyl, phenanthrinyl. 

6. (Previously Presented) A compound of the general formula (1) as claimed in claim 1 wherein 
R4 stands for phenyl, which is unsubstituted or substituted by one to five identical or different 
(C,-C 6 )-alkoxy groups, where adjacent oxygen atoms can also be linked by (Ci-C2)-aIkyIene 
groups. 

7. (Previously Presented) A compound of the general formula (l) as claimed in claim 1, 
wherein R 4 stands for3,5-dimethoxyphenyl. 

8. (Previously Presented) A compound of the general formula (1) as claimed in claim 1 , 
wherein R4 stands for 3-methoxyphenyl. 

9. (Previously Presented) A compound of the general formula (1) as claimed in claim 1, 
wherein the physiologically tolerable salt of the compound of the general formula (1) is formed 
by neutralization of the basic compounds with inorganic and organic acids or neutralization of 
the acidic compounds with inorganic and organic bases. 

10. (Previously Presented) An aryl- or heteroarylcarbonylpiperazine compound of the general 
formula (1) as claimed in claim 1, having at least one asymmetric carbon atom, in the form of its 
racemates, in the form of the pure enamiomers and/or diastereomers or in the form of mixtures of 
these enamiomers and/or diastereomers or in the form of the tautomers. 

J 1. (Previously Presented) A compound of the general formula (1) as claimed in claim 1, which 
is one of the following compounds: 

4-[4-(3,5-DimethoxyphenyI)piperazine-l-carbonyl]fluoren-9-one (1) 
4-[4-(6-methylpyridin-2-yl)piperazine- l-carbonyl]fluoren-9-one (2) 
4-[4-(3-Hydroxyphenyl)piperazinc-l-carbonyl)fluorcn-9-one(3) 
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[4-(3,5>Dinietho X ypheny])pip e razin-I-yjJ.(5-niethyI-3-phenyIisoxazoI-4-yI)methanone(4) 

cinnolin^-yl-[4-(3,5-di m ethylphenyl)pipera2in-l-yl]methanone(5) 

cinnolin-4-yI-[4-(6-methy]pyridin-2-yl)piperazin-l-yl]methanone(6) 

(3,5^Bi^methylsu]fanylisoihiazo]^yl>t4^6-methyIpyridin-2-yl)pipeiazii 1 -l-y]Imethanon 
(7) 

[4<3,5-Dimethoxyphenyl)piper^in-l-yl]-isoquinolin-I-ylmethanone(8) 

f4-(3,5-DimeihoxyphenyI)piperazin-l-y]]<(9H-fl UO ren-l-yI)methanone (9) 

(9H-Fluoren-9-yl)-[4-(3-methoxypheny])piperazin-l-yl]methanone (10) 

(9H-FIuoren-l-yI)-[4-(3-meihoxypheny))piperazin-l-yl]methanone (11) 

[4-(3.5-Dimethoxypheny|)piperazin-l-yI]-(9H-xanthen-9-yl)methanone (12) 

[4-(3-methoxyphenyl)piperazin-l-yl].(9H-xanthen-9-yl)methanone(13) 

[4-(3-methoxyphenyl)piperazin-l-yl].(2-phenyl-2H-pyrazoI.3-yl)methanone (14) 

[4-(6-methylpyridin-2-yl)piperazin-l-yl]-(2-phenyI-2H-pyra2o]-3-yl)methaiione (15) 

[4^(3-Hydroxyphenyl)piperazin-I-y]]-(2-phenyl-2H-pyrazoI-3-y])methanone (16) 

[4-(3,5-Dimethoxyphenyl)pipe^azin-^yl]-[l-(4.nitrophenyl)^-trifluo^omethyl-IH^pyrazoI- 
4-yl]methanone (17). 

12. (Previously Presented) A process for the preparation of the aryl- and 
heteroarylcarbonylpiperazine compounds as claimed in claim 1. which comprises reacting a 
carboxylic acid of the general formula 2, in which Rl and R2 have the meanings as defined in 
claim 1 and Y stands for a leaving group, 



HN N— fi, 

(CH 2 )n-^R3 



R2 
R1 

Riraryl. heteroaryl 

Formu,a 2 Formula 3 



with an amine of the general formula 3, in which R», m and n have the meanings as defined in 
claim 1, optionally using a condensing agent and/or catalyst and diluents and auxiliaries with 
formation of the desired products. 
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13. (Previously Presented) A method for the treatment of tumors in humans and in mammals, 
comprising administering an aryl- and heteroarylcarbonylpiperazine compounds of the general 
formula (1) as claimed in claim 1 to a human or mammal in need of the treatment. 

14. (Previously Presented) A pharmaceutical composition for use in the treatment of tumors in 
humans and in mammals, comprising at least one compound of the general formula (1) as 
claimed in claim 1. 

15. (Previously Presented) A pharmaceutical composition, comprising one or more compounds 
of the general formula (1) as claimed in claim 1 and a physiologically tolerable excipient, 
additive and/or vehicle. 

16. (Previously Presented) A process for the production of a pharmaceutical composition as 
claimed in claim 15, which comprises processing one or more aryl- and 
heteroarylcarbonylpiperazine compounds of the general formula (1) as claimed in claim 1 with a 
physiologically tolerable excipient, additive and/or vehicle to give a pharmaceutical preparation, 
or bringing them into a therapeutically administrate form, 

17. (Previously Presented) A process for the treatment of benign and malignant tumors in 
humans and mammals, which comprises administering at least one compound of the general 
formula (1) as claimed in claim 1 to a human or mammal at a dose effective for tumor treatment. 

18. (Previously Presented) The process as claimed in claim 12, wherein Y is halogen, hydroxyl, 
(Cl-C6)-alkoxy, -O-tosyl, -O-mesyl, tetrazolyl or imidazolyl. 

19. (Previously Presented) The process as claimed in claim 18. wherein Y is methoxy or ethoxy. 

20. (Previously Presented) The pharmaceutical composition as claimed in claim 14, further 
comprising a pharmaceutical ly tolerable excipient, additive and/or vehicle. 
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